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Abstract 
This paper present describes numerically 
the tube response subjected to eccentric 
loading. The finite element program 
ANSYSILS-DYNA was applied to use in 
tube crush eccentric simulation. According 
to literature story, convergence amount of 
work on axial application loading can be 
found. However, lack of work in the 
crashworthiness crushing on eccentric 
loading was identified. Consequently, this 
deficiency hinders the success of 
ANSYSILS-DYNA program in such 
applications. Therefore, eccentric loading 
on crashworthiness study was .preferred. 
They were two improved parameters were 
studied such as the tube geometry and 
eccentric loading. According to the present 
result, the behaviour of crashworthiness 
expected increased when ellipse tube 
geometry was introduced. However, when 
eccentric loading were increased, the 
crashworthiness performance decreased. 
The mean crushing force can be 
demonstrated effectively to 
crashworthiness behaviours and energy 
absorption capability of the tubes. 
based on practical engineering systems 
requirement to analyse the crushing and 
energy absorption behaviours in 
simulation. A large number of experiment 
and theoretical studies have been 
conducted in the past examine used a lot 
time and costs, so simulation studies was 
an alternative investigation such us 
ANSYSILS-DYNA program. Energy 
absorption examine based on numerical 
methods in simulation programme. In this 
investigation, numerical simulations are 
carried out using the explicit non-linear 
finite element commercial software 
ANSYSILS-DYNA and the results are 
compared with theoretical predictions to 
study how to establish an effective model 
for predicting the energy absorption 
behavior of steel tubes [2]. 
Methodology 
All numerical simulation was conducted 
by ANSYSILS-DYNA software to 
investigated energy absorption. Height 
strange still tube modelled were L= 170 
mm, D= 58 mm, t= 1.0 mm. 
Keyword: Eccentric loading, energy 
absorption capability. 
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Introduction 
Many practical engineering systems have j 
requirements for absorbing various level 
of energy during impact events. Variable _- - -_  E) ss nun 
of energy absorber have been created by 
on energy resolution due crushing, Top V I C \ ~  1 0  nlm 
friction, shearing and plastic deformation 
[I]. '\d ,,/ - -__ -  
Computer program have been created Fig 1. Dimension of tube structure. 
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Ellipse tube modelled based on diameters 
ratio tube. Different ratios of geometries 
metal tube were 0.3, 0.5, 0.7, 1.3 and 1.5. 
Where the ratio of ellipse: 
Fig 2. Dimension of ellipse tube. 
The steel tubes have been loaded base on 
various eccentric loading and loaded by 
quasi-static condition. Various eccentric 
loading were 85%, 75%, 50%, and 25% in 
length of diameters steel tube. 
Result and Discussion 
A preliminary study was conducted to 
study the crushing behaviour and energy 
absorption capability of cylindrical and 
ellipse steel tubes having same eccentric 
loading, but with different stacking 
sequences. The quasi-static loading has 
been make validation with previous study 
with small different percentage. The 
maximum and mean peak crushing force 
among all the tubes considered. The finite 
element analysis has been used in the 
prediction of crushing force versus 
displacement distributed [3]. The mean 
crushing force and mass-specific energy 
absorption are the primary parameters 
selected to evaluate the energy that can be 
absorbed by steel tubes. 
Conclusion 
effective means to enhance the energy 
absorption capability and response of such 
tubes. 
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In this study height strange steel tube were 
considered as a component with great 
potential in energy absorbing applications. 
From the simulation result was found the 
best of geometry tube could be an 
